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SYSTEM OPERATIONS SPECIFICATIONS

PART PART # FIRST EVERY EVERY | EVERY EVERY | EVERY
50 250 400 500 3000 1
HOURS | HOURS | HOURS | HOURS | HOURS | YEAR
ENGINE OIL 15W40 v Daily X
Cl-4
ENGINE COOLANT 50/50 mixture of v Daily
PROPYLENE GLYCOL
AND WATER that
meets ASTM D6210
specifications
OIL FILTER (KUBOTA) T700077 X X
FUEL FILTER 8090544-07 X
(KUBOTA)
AIR FILTER (KUBOTA) 8090544-12 X X
FUEL-WATER 8090941-01 X
SEPARATOR FILTER
HYDRAULIC OIL INDUSTRIAL TYPE v'Daily
HYDRAULIC FLUID
BLOWER OIL INDUSTRIAL TYPE, v'Daily, X X
HEAVY DUTY, NON-
DETERGENT MOTOR
OIL
WATER PUMP OIL GENERAL PUMP v'Daily
SERIES 100 OIL or
SAE30, NON-
DETERGENT, MOTOR
OIL
DIESEL PARTICULATE X
FILTER
HYDRAULIC 0-120°F (-18°-40°C) SAE 10 GRADE HYDRAULIC OIL or DEXTRON Il ATF

TEMPERTURE RANGE

32-175°F (0-80°C) SAE 20 GRADE HYDRAULIC OIL

BLOWER
TEMPERTURE RANGE

3QTS (2.8L)
30°F (-1°C) AND UNDER SAE 20
30-90°F (-1-32°C) SAE 30
90°F (32°C) AND ABOVE SAE 40

****WATER PUMP — (Remove fill cap and fill crankcase to dot on oil gauge window.)

****Refer to Component Manual specific Component Specifications.




GREASE GUN LUBE POINTS

STRONGARM GREASE POINT

TANK PIVOT TUBE GREASE POINT

4-WAY VALVE GREASE POINT

TRAILER JACK GREASE POINT




[AWARNING]
4

~©,

ENTANGLEMENT HAZARD

Rotating pullies and belts
could cause serious injury.

Do not operate
without guards in place.

Moving parts.

Death or serious injury
may result.

Stop engine

before servicing. 200425

1200425

=221 1200445

Hot fluid

under pressure.

Hot coolant and steam
can burn or scald.

NEVER open when hot.

DECAL LAYOUT




DECAL LAYOUT

=) '
Electricity, or Gas @ g

Explosion Can Kill

? I,
J200430
ENTANGLEMENT HAZARD

Moving pans_ Rotating pullies and belts

Death or serious iniury could cause serious injury.

may result. Do not operate

Locate Utilities Stop engine without guards in place.
Call 811 before servicing.  y200425 2
J000210 J200425 J200445
Flammable fumes.

Fumes may explode or catch fire.
Keep away from sparks and open flame.

Battery acid.

Battery acid can burn skin and eyes.
Protect face, hands and body when servicing.

Read manual.
Death or serious injury may result.
Read and understand

all safety and operating instructions
BEFORE operating any equipment.

4200420
1200420




Qty

NN 2 NNNN

J200810

GREASE POINTS

Placement
TANK PIVOT

4-WAY VALVE

MANUAL JACK

ENGINE TAIL SHAFT

SWIVEL on HOSE REEL

BOOM RAISE/LOWER CYLINDER
BOOM EXTENT/RETRACT CYLINDER
BOOM GATE VALVE CYLINDER

Qty
24

Placement
TANK LIFT CYLINDERS (Depend on Model)
EACH AXLE HUB (Non Oil Bath Hubs)
VACUUM/PRESSURE SELECTOR PLATE
BOOM PACKING GLAND
BOOM ROTATING BEARING
BOOM SLEW DRIVE (HYD. ROTATION)
STRONG ARM PIVOT

J200810

200220

DECAL LAYOUT

INSTRUCTIONS

WATER PUMP OPERATION

. Startunit.

. Open water tank ball valve.

Push soft key on LCD display on left side with the words

(water off).

4. To turn off water pump push the same soft key the words above
it say (water on).

e

VX50 ANTIFREEZE PROCEDURE
Drain water tanks and wye strainer.
Close main water supply valve.
Fill antifreeze tank.
Open antifreeze ball valve.
Disconnect tooling from hose. Open hose reel ball valve.
Start engine. Press and hold the far left soft button labeled as
antifreeze on LCD screen until antifreeze is coming from hose.
Release soft button. Close reel ball valve.
7. Open tank cleanout valve.
8. Press and hold antifreeze button until you see antifreeze
coming from drain valve on spoil tank. Release antifreeze button.
9. Close tank cleanout valve.
10. Press antifreeze button 5 times to winterize bypass circuit.
11. Turn machine off.
12. Close antifreeze ball valve and open main supply ball valve.

Decal: J200220

O e




A DANGER

EXPLOSION HAZARD!
CONTENTS UNDER
PRESSURE!

Relieve tank pressure
before opening.

Failure to comply will
result in death or
serious injury.

DECAL LAYOUT

HIGH PRESSURE WATER
Pressure wand can cause
serious injury.

Keep hands and feet away.
Wear protective clothing.

4200423 rev

J200423

CRUSHING WEIGHT

DEATH OR SERIOUS INJURY COULD
RESULT

EMPTY TANK BEFORE SERVICING

ALWAYS INSTALL SAFETY BAR

WHEN WORKING ON RAISED TANK ;50455 1200458

Pinch point.
Serious injury may result.

Keep hands clear
when closing door
or lowering tank.

J200455

10

s J200450

J200455




A DANGER
/

EXPLOSION HAZARD!
CONTENTS UNDER
PRESSURE!

Relieve tank pressure
before opening.

Failure to comply will
result in death or
serious injury. —

1200423

A DANGER

e

oI\
R

SUFFOCATION HAZARD.

Vacuum hoses will cause
death or serious injury.

Keep hoses and tools
away from face and body. 1200415

A DANGER

under vacuum.
Stay away from
when dumping.

Crushing weight.

Spoil and door will cause
death or serious injury.

Unlock door only

door

1200410

DECAL LAYOUT

FIRE OR EXPLOSION
POSSIBLE.

Do not vacuum
flammable or
combustible
substances.

L
1200473

11




DECAL LAYOUT

Flammable liquid.
Fuel and fumes can explode
or catch fire.

Turn off engine BEFORE
fueling.

Wipe up spilled fuel immediately.

4200440

/A\CAUTION

Do NOT step
or stand on
this surface.

@Clarion Safety Systems, LLC  clarionsafety.com 14028 Reorder No. H5080-CYCHPK
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DECAL LAYOUT

A DANGER

-l CRUSH HAZARD.
« Moving clamp can crush
\ and cut.
« DO NOT operate with
access cover removed.

J200411

A\ DANGER
ELECTROCUTION HAZARD

Death or serious injury will result if boom
approaches or touches overhead
electrical power lines.

Keep boom away from overhead utilities.
Use caution when operating boom.

A\ DANGER

13
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VX50-1200 BOOM COMPLETE
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PAGE LEFT BLANK
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VX50-1200 TRAILER
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VX50-1200 TRAILER

BOM ID | Qty | Description

1 1 8096470 TRAILER, 1226 |-BEAM

2 1 8045366 PINTLE EYE (4 BOLT)

3 1 8043548  JACK, MANUAL

4 1 8095146 TOOLBOX, TRAILER TONGUE BOX
5 8 8044002 GROMMET, LIGHT 2in RUBBER

6 4 8044000 LIGHT, TRAILER 2_ LED AMBERI

7 4 80433899 LIGHT,2_LED RED MARKER

3 2 8091470 LIGHT, TRAILER OVAL LED_RED

9 2 8091471 GROMMET,LIGHT OVAL LED

*NOT SHOWN

8046100
3046294
8045369
8045111
8046110

8045109
8046100-02
3046108
8046100-03

2
4
4
1
1
B0O46107 4 MAGNET KIT
P
2
2
2

AXLE

TIRE, 8T215/75 R17.5
WHEEL, 17.5 X 6.76HC
RH BRAKE ASSEMBLY
LH BRAKE ASSEMBLY

ADJUSTER KIT (RH)
ADJUSTER KIT (LH)
SHOE KIT (RH)
SHOE KIT {LH}
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SKID ASSEMBLY

19




SKID ASSEMBLY

BOM ID | Qty | Description

1 2 8047211 WELDMENT, SKID V1200HD 205 WATER TANK
2 U000580  SCREW, HC .375-16 X 3.50 ZP G5
3 12 | U120110  NUT, LOCK .375-16 NY ZP

4 8030904  ISOLATOR VAC PP

5 24 | U200060  WASHER, FLAT .375 7P

3] 8 Uo00420  SCREW, HC .375-16 X 1.00 ZP G5
7 1 8091150  STRIP PLASTIC TANK FOOT

g 4 8094704 PIN, CYLINDER BOSS 6.375"

9 4 U200170 WASHER, FLAT 1.00"

10 4 U340050  PIN LINCH 3416 X 1 9/16 ZP

11 4 T401270 ELEOW, 90 SMB-6MJ

12 2 T400036 UNION, 6MB-6FJ

13 2 8048286  VALVE CHECK VELOCITY 6.0 GPM
14 2 8043642 CYLINDER, HYD 3.5" X 20"

20




ELECTRICAL ASSEMBLY

(),
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ELECTRICAL ASSEMBLY

BOM ID | Qty | Name

8093661 WELDMENT, ELECTRONIC BOX

8093655 ELECTRIC BOX COVER PLATE

U200060 WASHER, FLAT .375 ZP

U210060 WASHER, LOCK .375 ZP

u000420 SCREW, HC .375-16 X 1.00 ZP

8043800 FUSE HOLDER AMG

o BRlWIN|—
=N ]=]—=

8090544-21 ENGINE ECM MODULE

22




FUEL TANK ASSEMBLY
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FUEL TANK ASSEMBLY

BOM ID | Gty | Name

1 1 3092841 TANK, FUEL 22 GAL DIESEL

2 2 8092577  WELDMENT, FUEL TANK STRAP

3 1 8092841-03 SENDING UNIT, FUEL TANK 22 GAL
4 1 8092841-01 CAP, FUEL TANK

5 1 T300457-155.50 HOSE, FUEL 3/8 X 155 1/2"

6 1 T300457-153.00 HOSE, FUEL 3/8 X 153"

7 4 U800030  CLAMP, HOSE 5/16"-7/8"

8 2 U000460 SCREW, HC .375-16 X 1.50 ZP G5

9 6 U200060 WASHER, FLAT .375 ZP

10 4 U120110  NUT, LOCK .375-16 NY ZP

11 1 8093160  BREATHER VENT with SPLASH GUARD
2 3 8090235  FUEL PICKUP PLASTIC 3/8"NPT SC

KEY, FUEL CAP - 8092841-02i

24




HYDRAULIC PUMP (BOOM)
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HYDRAULIC PUMP (BOOM)
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HYDRAULIC PUMP ASSEMBLY

BOM ID | Oy | Description BOM ID | Oy | Description

1 1 CRMOR0AT  COOLER. HYD WYFAN fete] 1 T401230  ELBOW, 90 4MEB - 40

2 1 T421405 LUMION BMEBE-FFF 6 1 T405200 CAP 14" FEM.JIC, HEX HEAD
3 1 047920 SWITSH, TEMP DIL AUX HYD 165F 37 2 T400550 REDOUCER, GMB - 4MJ

4 2 T401320 ELEOW, 90 12MEBrADJ)-2M. 35 4 T405203  CAP 38" FEM.JIC. HEX HEAD
5 1 BO47766 HOSE ASEY WAC 8 - 20" 5740 39 1 T401260 ELBCW, 90 &MB - 80

& 2 BOG2BLY PLATE, SUPPCRT HYD, COOLER 40 i T402148  TEE, GME - 6MJ - BMJ

7 G D420 SCREW, HO .375-16 X 1.00 2P G5 a1 1 ang2g HOGE ASSY WAL §-8" ST-80

5] 12 | U20D0060 WASHER, FLAT 375 ZF 42 1 HO414492 HOSE ASSY VaC &-187 5T-80

g B 120110 MUT, LOGCK 375-16 NY ZFP 43 1 T402155  TEE, 8FJ - M. - B8R

10 1 T401300 ELEOW, 90 10MEBAD))-8M. 44 1 T400240 REDUCER, 16ME - 81

11 1 BOG2866 PUKMP GEAR "A" MOUMNT 10HEPM 45 1 8047330-16  SIGHT GLASS

12 1 80453964 ELEOW. 45 1"HE - 3i4"ME 46 i 8047456-01 GAUGE, FILTER DIAL

13 2 A044011 CLAMP, HOSE T-BOLT 150 a7y 1 A047330-14 AP, PLASTIC GREY

14 1 a044011-058.00 HOSE, SUCTION 1" X E87LG A5 1 AUS25H WELCMENT, TAMNK HYD 9 GAL
15 2 LO00110 SCREW, HC 250-20 X 1.75 ZP G5 44 1 A092040 PAMEL, ALK HYD CONTHOL

16 2 210020  WASHER, LOCK 250 ZP 50 2 T400396 BULKHEAD, 8MP-8h.

17 2 200020  WASHER, FLAT 250 ZF 51 1 BO30E63 FITTIMNG, QUICK DISC FEMALE 172"
18 & T4 00037 UMION, BMB-6MJ 52 1 030652 FITTING, GUICK DISC MALE 1:2"
18 1 20533964  WALVE PRIORITY FLOW 3GPM 53 1 HMOODS2 GALGE. PRESS. 3000PS] PANEL
21 1 T400055 LUMIOH, 8ME - BF od 2 Uai0o17 U-BOLT, .250-20

21 1 T402153  TEE, AFJ - G - Gh. 55 2 T40110:2 ELECW, 90 ShP-6M.]

22 il 8051754 VALVE, RELIEF. 3000 PSI 56 i 8031197 VALVE, BALL 1/2" 3000 P51 MIN
23 i T401270 ELBOW, 90 BMB - €1 57 i B04 9006 HOSE ASSY WAL 8-8" ST-A0

24 1 T401280 ELBOWY, 90 BMBLAD) - BMJ 58 1 EDLA0054 HOSE ASSY VAL 4-127 5T-5T
25 1 HO11058 STRAINER, SUCTION 1172"00 X 1'I0 58 1 HO40O07 HOSE ASSY WAL 8-107 ST-8T
26 1 B043063 UNION, 1"MP-1" HOSE BARE f0 = T402155 TEE, BFJ - 80 - 80

27 7| A04 7564 HOSE ASSY WAL B-32" 8T-50 g1 1 T400814 MIGN, BMP-8F.

28 i B047330-15 CLEANOUT COVER 52 i 8041829 VALVE, RELIEF AUX HYD

24 i T402155  TEE, 8F.J - 80 - 80 83 il 0489005 HOSE ASSY WAL 8-167 3T-8T
ad 1 TAO00G LINION. 8MP-EM. G4 1 T400040 LIMICM. 8MP-EI.)

31 1 TOOD3Z  WALVE, CHECK 112"NPT 5K PSI 85 1 HO92994 HOSE ASSY VAC &- 162" 5T-00
32 1 T400813 UMIOHN; 8MP - BF J 66 1 HO92993 HOSE ASSY WAC 5-158" 57-04
33 1 T401228 ELBOW, 90 &M - 6F )

34 1 80485690-02  MANIFGLD ASSY BOOM LWR (CROSS3)

27




BASE MANIFOLD ASSEMBLY
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BASE MANIFOLD ASSEMBLY

BOM ID

Name

8048690-03

MANIFOLD BLOCK (ONLY)

8048690-08

VALVE, CARTRIDGE DBL PO CHECK

8047330-12

VALVE, CARTRIDGE RELIEF HI-PRESSURE

8047330-13

VALVE, CARTRIDGE RELIEF LOW-PRESSURE

8047330-08

VALVE, CARTRIDGE 2 POS-N.O.

8047330-11

COIL, 12V

8047330-08

VALVE, CARTRIDGE 2 POS-N.O.

OIS || W N =

8048690-09

VALVE, CARTRIDGE 3 POS - OPEN CTR

Qty
1
2
1
1
1
8
1
1
1

(o)

8047330-09

VALVE, CARTRIDGE 3 POS - BLOCKED CTR

10 1

8048690-09

VALVE, CARTRIDGE 3 POS - OPEN CTR

MACHINES WITH NO HYDRAULIC JACK:

PORT 1 - 8047330-10 PLUG, CAVITY
PORT 16 - 8048690-10 PLUG, SAE

29




HYD. HOSE ASSEMBLY (TANK)

TANK LOWER

TANK RAISE

. TANK LOWER

TANK RAISE

BOM ID | Qty | Description

1 1 8041459  HOSE ASSY VAC 6-105 ST-ST
2 1 8092980 HOSE ASSY VAC 6-114 ST-ST
3 2 T402154  TEE, 6MJ-6MJ-6MJ

4 1 8092869 HOSE ASSY VAC 6-28 ST-ST
5 1 8093412  HOSE ASSY VAC 6-22 ST-ST
6 1 8093417 HOSE ASSY VAC 6-26 ST-S5T
7 1 8046817 HOSE ASSY VAC 6-32 ST-ST

30




HYD. HOSE ASSEMBLY (DOOR)

DOOR LOWER"/}
@/
DOOR RAISE
-
DOOR RAISE T

EOM ID | Qty | Description

1 1 8096067 HOSE ASSY VAC 4-147 8T-ST
2 1 8096068 HOSE ASSY VAC 4-142 ST-5T
3 2 T402035 TEE 4MJ_4MJ_4MJ

4 1 8046673  HOSE ASSY VAC 4-50 ST-90
b 1 8046673 HOSE ASSY VAC 4-50 ST-80
6 1 8042926 HOSE ASSY VAC 4-52 ST-90
7 1 8042926  HOSE ASSY VAC 4-52 ST-90
8 1 8044748 HOSE ASSY VAC 4-13 ST-90
9 1 3044748  HOSE ASSY VAC 4-13 ST-90

31




HYDRAULIC ARM
ASSEMBLY
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HYDRAULIC ARM
ASSEMBLY

BOM ID | Qty | Name

1 1 8049763 LINKAGE. LONG WELDMENT

2 1 8049765 LINKAGE. LONG WELDMENT

% 2 8049766 LINKAGE, SHORT ARM WELDMENT
4 6 U340050 PINLINCH 3/16 X 1 /16 ZP

5 2 | w000020 BEARING, CAMROL 1.25"

6 2 U210100 WASHER, LOCK .500 ZP

7 2 U160015  NUT, JAM 500-20

8 1 8049762 GUARD, HYD. ARM

9 2 U000400 SCREW, HC .375-16 X .75 ZP G5

10 p U210060 WASHER, LOCK .375 ZP

11 2 U200060 WASHER, FLAT 375 ZP

12 2 8043844 CYLINDER PIN FLANGED 1" X 5 1/2"
13 14 | U200170 WASHER, FLAT 1.00 ZP

14 2 8041524 BUSHING BEONZE 1.256 X 1.00 X .75 PL
15 2 8043131 ROD END 1"-8 X 7 1/2"

16 2 U100240 NUT, HEX 1.00-8 ZP G2

17 2 U210200 WASHER, LOCK 1.00 ZP

18 i 8090906 LINKAGE CROSS TUBE ASSEMBLY
19 6 8042489 CYLINDER PIN

20 8 8041883 BUSHING BRONZE 1.25 X 1.00 X .63 FL
21 2 8049376 STRIP, PLASTIC 1/4" X 2" X 6”

22 4 U030017  SCREW, SFH 250-20 X 1.00 ZP

23 2 8041327 CYLINDER, HYD. DOCR

24 2 | T402010 TEE, 4FJ-4MJ-4MJ

25 2 | T400811 REDUCER, 8MB-4MJ

26 2 8044748 HOSE ASSY VAC 4-13" 5T-80

27 2 8090248 ASSEMBLY, PO CHECK
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SPOIL TANK ASSEMBLY

BOM ID | Qty | Description

1 1 &096485 WELDMENT, TANK 1200 BOOM

2 1 | T400310 REDUCER, 1"MB - 3/8"MJ

3 1 8030446 O-RING #328 BUNA-N

4 1 804351 SEAT 4" RUBBER FOR FLOAT BALL

2 1 8043570 BALL STAINLESS FLOAT 6"

6 1 | 8043700 BALL FLOAT SCREEN WELDMENT 4"

7 1 | 8030531  SWITCH FLUID LEVEL

& 1 8041291 BUSHING, RUEBBER //8" HEAD X 21/32" BODY
g 1 8040769 TUBE, TANK FULL SWITCH 3"

10 1 | X000113  STRAIN RELIEF 1/2NPT .250-.375

11 2 | 8047711  STRIP, RUBBER BOOM FCOT

12 i 8042812 GEOMMET 2"ID X 3.0"00 X 1/4"WOG
13 1 | 8040058  DOOR HINGE ROD

14 2 U500020 SNAP RING, EXT 1" SHAFT ZP

15 6 | U200170  WASHER, FLAT 1.00

16 1 | 8041767  SEAL, DOCR SQUARE 173"

17 1 82043567 TANK ROD 1200

18 4 8030369 NOZZLE, TANK CLEANOUT 20" X 40DEG X 1/4MP
19 1 | 8041626 COTTER PIN AND TETHER

20 1 | 8084207 CONTROL BCX, BOOM REMOTE

21 1 8046215 VALVE, 4" GATE BRASS LEVER FLANGE
22 1 5046445 CAMLOCK, 4" AL FCAM X MNFT

23 4 8041686 GROMMET, 1"ID X 1 1/2"0D X 1/2"WOG
24 1 | 8048453 DOOR. 1200 HYD

25 1 | 8032007  GASKET, 4" FLAT ALUM COUPLER

26 1 | 8031048  SIGHTGLASS, 5" GLASS ONLY

27 1 8031047 PLATE, SIGHTGLASS

28 1 4031046 SCREW, HANDWHEEL SIGHTGLASS
29 1 | 8091336  BRACE, TANK SAFETY

30 1 8041213 SAFETY SNAP PIN

31 1 | 8046191  GASKET, DOOR INLET/CUTLET

32 1 8046189 GATE VALVE TANK FLANGE 6"

33 1 | 8030849  VALVE, 6" GATE BRASS LEVER TYPE
34 2 8092401 PIN, TAMK PIVOT

35 2 | U200180 WASHER, FLAT 2.1251D X 4 50 OD

35




FILTRATION ASSEMBLY

8041587-052.00 HOSE VAC AG SUCTION 4-52"
FROM CYCLONE TO TRAILER

36




FILTRATION ASSEMBLY

BOM ID | Qty | Name

1 4 | 8041594 HANDLEWING

2 5 | U200100 WASHER FLAT 500 ZP

3 2 | U120060 NUTLOCK 1.00-8 NY ZP G2

4 1 [ 8041554 LATCHAIR FILTER DOME REV FLOW
5 1 | 8041387 DOME AIR FILTER REV. FLOW

5 1 | 8041613 GASKET REV FLOW AIR FILTER HD
7 1 [ U130080 NUT WING .500-13 ZP G2

8 1 [ 8031293 FILTER AIR WASHABLE 1025 CFM

9 2 | U00D520  SCREW HC .375-16 X 2.25 7P G5

10 20 | U200060 WASHER FLAT .375 ZP

11 4 | 8041593 BOLT,EYE 1/2-13X6

12 1 | 8049538 FILTER HSG AIR 1025 RF

13 1 | 8030400 CLAMP, BAND 4.00" EXHAUST

14 1 | 8094478 PIPE WELDMENT 4" AIR CAN TO CYCLONE
15 1 | 8041035 VALVE, 2.5" AIR RELIEF SET 5PS|

16 5 | 8042606 CLAMP, HOSE T-BOLT 450

18 1 8041587-091.00 HOSE VAC AG SUCTION 4-91"
19 1 | 8046458 CYCLONE HOUSING 1025 RF

20 2 | UD00580 SCREW,HC .375-16 X 3.50 ZP G5

21 1 | 8041812 GASKET, REV FLOW CYCLONE

22 1 | 8041402 DOME, CYCLONE REV FLOW

23 1 | 8041552 LATCH, CYCLONE DOME REV FLOW
24 1 | 8095435 ELBOW, 45 DEG 4" ID-OD

37




CONTROL BOX ASSEMBLY




CONTROL BOX ASSEMBLY

BOM ID | Qty | Name

1 1 8092975 BOX, CONTROL ENCLOSURE

2 1 8049526 CONTROLLER

3 1 8049525 CONTROL DISPLAY BC XT

4 1 a030458 SWITCH, IGNITION

0 2 X500004 RECEPTACLE, DEUTSCH 21 PIN

6 1 X000453 SWITCH, ROCKER ON-OFF-ON

7 1 | X000452 SWITCH, ROCKER ON/CFF

8 4 A000450  SWITCH, ROCKER MOMENTARY ON-OFF-ON
9 1 X000451  SWITCH, ROCKER MOMENTARY OFF/ON

39




ENCLOSURE ASSEMBLY
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ENCLOSURE ASSEMBLY

BOM ID | Qty | Description

1 1 8092882 PANEL, ENCLOSURE SKIRT CURBSIDE

2 1 8092883 PANEL, ENCLOSURE SKIRT STREETSIDE
3 1 2083289 WELDMENT, ENCLOSURE MOLUNT

4 1 8082872 PANEL, ENCLOSURE FRONT STREETSIDE
5 1 8092876 PANEL, ENCLOSURE STREETSIDE

6 1 8092877 PANEL, ENCLOSURE PLENUM UPPER

i 1 8092878 PANEL, ENCLOSURE PLENUM LOWER

A 1 8092662 WELDMENT. RADIATOR AIR DUCT

9 1 8092873 PANEL, ENCLOSURE BACK STREETSIDE
10 4 | 8048788 LATCH COMPRESSION C2

11 1 8082861 DOOR, ENCLOSURELIFT OUT FRONT

12 1 80892871 WELDMENT, ENCLOSURE FRONT PANEL CURBSIDE
13 2 | 8094491 ASSEMBLY, TOOL HOLDER

14 1 8092880 DOOR, ENCLOSURE HINGED CURBSIDE
15 1 E250210 BOX, SAFETY MANUAL

16 1 X000280 EMERGENCY STOP

17 1 8092875 PANEL, ENCLOSURE CURBSIDE

18 1 2093142 WELDMENT, EXHAUST ENCLOSURE

19 1 3040742 RAIN CAP, 4" SILENT

20 i 8092879 WELDMENT, ENCLOSURE TOP PANEL

21 1 8084766 ASSEMBLY, PANEL ENCLOSURE BACK CURBSIDE
22 1 8092885 ENCLOSURE COVER ACCESS PANEL

23 1 3094765 ENCLOSURE BACK PANEL COVER
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ENGINE ASSEMBLY

BOM ID | Qty | Name
1 1 8090544 ENGINE, KUBOTA 49HP
2 1 8090544-01 RADIATOR
3 2 8080544-02 ISOLATOR, RADIATOR
4 1 8090544-03 FAN
3] il 3090544-04 BELT, FAN
6 1 T401223 UNION, 8MJ-M22 MALE
7 1 T401625 ELBOW, S0 8FJ-8M.J
8 1 8090544-07 FILTER, FUEL
g 1 T700077  FILTER. OIL
10 1 8080544-06 PUMP, FUEL
11 1 8093106 MOUNT, FUSE BLOCK
12 1 8090941-01 FILTER, FUEL WATER SEPARATOR
13 1 8090544-08 PLUG, OIL FILL
14 1 8080544-09 GASKET, WATER PUMP
15 1 8080544-10 PUMP, WATER
16 1 8090544-11 TANK, OVERFLOW
17 1 8049946-09.00 HOSE, FUEL 5/16 X 8"LG
18 1 8049946-40.00 HOSE, FUEL 516 X 40"LG
19 1 8080544-12 AIR FILTER QUTER
20 1 80905644-13 AIR FILTER ELEMENT
21 1 3092709 WELDMENT, EXHAUST KUBQOTA 49HP
22 1 3090884 SHEAVE, 5.50"DIA QD2/5V5.50
23 1 8090885 BUSHING, SDA1.1/2
24 1 8090882 SHEAVE, 5.50"DIA QDZA3.2
25 1 8049387 BUSHING, SH1.1/2
26 1 8048364 RETAINER for 1 1/2" BUSH ING 3 HOLE
27 1 8093181 HOSE AS3Y VAC 8-72" ST-5T
28 1 8030540-090 .00 HOSE VAC PUSH 8-80"LG
29 1 8080544-14 HOSE, RADIATOR UPPER
30 1 8080544-15 HOSE, RADIATOR LOWER
31 1 8090544-16 ALTERNATOR
1

Lo
%)

§090544-17 STARTER
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BLOWER ASSEMBLY

8030866  VALVE, 3" AIR RELIEF SET 15"HG (STANDARD)
"HG (HIGH ALTITUDE)

8090438  VALVE, 3" AIR RELIEF SET 13




BLOWER ASSEMBLY

BOM I | Gty | Mamc

1 1 | 5040002 PUMP. VAC 1025 LH SHAFT BOTOUT

2 E 8000883 EELT, 5WX630 53.0

3 1 8349156  AUTOTENSIOMER FOR DUAL WV BELT

4 1 2000884 SHEAVE 5.50" DIA QDRGVE. S0

o 1 HE0A5EE BUSHIMG, 1 1/8" MA S0 1 178

= 2 | 8048571  SIGHT GLASS

7 1 | B8041795  RETAINER FOR 1 158" BUSHIMNG

g 1 | 8002504  WELDMENT. EXHAUST 4-WAY BOTTOM

5 1 8002878 WELDMENT. 4-inaY SUPPORT

10 2 TAN09G  FITTING, 80 1/8 MNPT X 1/8 FNPT

11 2 TA2030%  FITTING,COMP 1 4T X 1 #M

12 1 | 5092620-015.50 HOSE BLOWER HOT AlR 4" - 15.50°LG
13 1 | 8091531-022.00 TUBE, NYLON 144 X 22'LG

14 1 | 8091531-017.00 TUBE. NYLON 1/4 X 17'LG

13 1 T40200%  TEE1 4TEX 1 ATE X 1 4TE

15 1 ARA2S07 WELDMENT, EXHALIST BLOWYER BOTTOM
17 1 HU1531-105.00 TUEE, MYLOMN 144 ¥ 105"LEG

12 2 | T40G02E  UNION, GMF - G

19 1 | 8090247  HOSE ASSY WAL € - 53" 5T-20

20 1 | 8090247  HOSE ASSY VAC € - 537 5T-80

21 10 | 82608 CLAMP HOSE T-BOLT 450

22 1 ANR2SZ2R-007 O HOSE BLOWER HOT AlR 47 - 7L

23 2 BU30400 CLAMP, BAMD 4" EXHAUST

24 1 8030917 SILENCER, 4" CCAWL FOR 1025 CFM

25 1 | 80926256-008.00 HOSE BLOWER HOT AIR 4" - 8'Li3

26 1 | 8041814  ELBOW, 90 4" EXHAUST (4"RAD, OB-OM
7 1 S041597-012 50 HOSE AG SUCTION 4" - 12 50"

i 1 BO40529 ELBOW, 30 4" EXHAUST 4.5 BAD, ID-C0O
28 1 BUDZS0Z2  WELDMENT, EXHAUST 4-yway TO SILENCER
Rl 1 B092452 ERACKET, CABLE 4-WAY CONTROL

M 1 | 8002506 WELDMENT. EXHALUST 4-WAY TO SILENCER (TOF)
a2 1 | 8030866 VALVE. 3" AIR RELIEF SET 15°HG

s 1 2045258 LIMION EXHALIST 537 QD-MMNET

i) 1 42805  CLAMP HOSE T-BOLT 350

a5 1 BO4 3554 FILTER, AR 3" 245 CFM

36 1 804158701775 HOSE AG SUCTION 4" - 17 75"LG

a7 1 8092505 WELDMENT. EXHAUST 4-WAY TOF

el 4 | 8043554 GASKET. 4-WAY WALVE 4"

24 1 AGO035  PRESSLIRE TRANZOLCER

it 1 gUH5404  ASSEMBLY, VALWE CONTROL

4 1 BO41177  WALVE, 4-WaAN 4" NPT THREADS

42 1 8002505 WELDMENT, EXHAUST 4-WAY TO AIR CAN
43 1 S048191 CASKET. INLET/QUTLET

4 1 | BR83452  CABLE, PUSH-PULL 72"

45 2 | 20033538  YOKE EMD 2 X 1/4-28

4 1 BUDLL3E LEVER, HDO PUSH BOTTON
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WATER PUMP ASSEMBLY
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WATER PUMP ASSEMBLY

BOM 1D | Qry | Name

1 1 BO31388 PUMP, WATER T2021L & CLUTCHA B
2 2 | 8090831 BELT, AX52 54 09"EL

3 1 8093179  HOSE ASSY VAC 6-15 1/4" 5T-20 {DRAIN)
4 1 093340 HOSE VAC PUSH 5-38"LG

] 1 T401561  ELBOW, 45 8hP-12M.]

4 1 8030340 WALVE. RELIEF WATER FRESET 47D0F 5|
7 1 Us00030  CLAMP, HOSE 5/16"-7/8"

g 1 8045945-007.00 HOSE, FUEL 5/16 X 7"

2 1 T400022  UNION, BMP-BMJ

11} 1 T400040  UMNIQOMN, BMP-2.]

645 1 T402155 TEE, 8FJ-8MJ-EM.J

12 1 2030540-132.00 HOSE VAC PUSH 8-132"

13 1 8093192 HOSE ASSY VAL B-156" ST-50

14 1 2041152 HOSE ASSY VAL B-30" 5T-5T

15 1 2083341  HOSE VAC PUSH 8-31"LG

16 1 T400028  UNION, BMP-6M.

17 1 8048373  WALWVE, UNLOADER BLUE WSWITCH
18 1 T400025 REDUCER, BMP-4FP

19 1 2030923 FILTER. WATER HIGH PEESSURE
21} 1 ald112g  REDULER, 4FP-GM.

21 pi U007 U-BOLT, 250-20

22 4 U200020  WASHER, FLAT 1/4" ZP

23 4 U120000  NUT, LOCK 1/4-20 ZP G2

24 1 T401120  ELBOW. 90 6MP-BMJ
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WATER TANK ASSEMBLY

205 GALLON
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WATER TANK ASSEMBLY
205 GALLON

BOM ID | Qty | Description

L 1 T400450  REDUCER, 16MP-12MJ

2 1 8040186  STRAINER, Y 1" BANJO

3 1 1404060 REDUCER, 16MP-12MP

4 1 TODO185 VALVE, BALL 3/4" FNPT BRASS

5 1 T400101 UNION, 12FJ-12MP

6 1 T400100  UNION, 12MP-12MJ

7z 1 8090208  FITTING, REDUCER BUSHING 2" X 3/4" BANJO
8 1 68091712 FITTING, BANJO CROSS 2"NPT

9 1 8030409  NIPPLE, CLOSE 2" SCHD 40 |IRON

10 1 8090233  VALVE, BALL 2" W/LEVER HANDLE

11 4 14101156 FITTING, 2"MNPY - 2"BARB STEEL

12 2 8031373  CLAMP, U-BOLT 2.5" EXHAUST

13 1 8093374  PIPE, SCHD 40 2" X 52"LG

14 1 8092856  FITTING, ELBOW 80 2" FP-FP

10 2 8043398-024 00 HOSE, CLEAR VINYL 2" X 24"L(3
16 1 8090806  SWITCH, WATER LEVEL (HORIZ)

17 1 8031219  COUPLING, 2" ALUM MP X FCAMLOCK
18 1 8044398 QUICK FILL 205 GAL SADDLE

19 2 8031216-003.00 SEAL, D-SHAPED 3"LG

20 2 8043805  TANK, WATER 205 GAL SADDLE

21 2 8095992 WELDMENT, WATER TANK FRAME 205
22 2 8044390  WATER TANK ANGLE HOLDER
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ANTIFREEZE/WATER REEL
ASSEMBLY
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ASSEMBLY

ANTIFREEZE/WATER REEL

BOM ID | Qty | Name

1 1 8092860 ANTIFREEZE TANK ASSEMBLY

2 1 8030540-022.25 HOSE VAC PUSH 8 - 22 25"

3 1 8030879 REEL ONLY WATER HANNAY 3/8 X 75'
4 1 8041830 HOSE ASSEMBLY 3/8" X 50' 4000 PS|
o 1 T400029 REDUCER, 8MP-6M.J

B 2 T402153 TEE, 6FJ-6MJ-6MJ

7 1 8031125 REDUCER, 4FP-6FJ

8 1 8030372 GAUGE, PRESSURE WATER 5000 PSI
9 1 8092869 HOSE ASSY VAC 6-28" ST-ST

10 1 8090243 HOSE ASSY VAC 6-17 1/2" ST-ST

11 4 T401102 ELBOW, S0 6MP-6MJ

12 1 8091355 QUICK DISCONNECT 3/8" MALE

13 2 8030351 VALVE, BALL 3/8" 3K PSI

14 6 uo10017 U-BOLT 1/4"-20

15 2 T401160 ELBOW, 80 12MP-8MJ

16 1 TO0N185 VALVE, BALL 3/4" FNPT BRASS

17 1 8093197 HOSE ASSY VAC 6-280" ST-90

18 1 8091356 QUICK DISCONNECT 3/8" MALE X MALE
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VACUUM TOOLS LAYOUT

ROTARY LANCE
8043119

4" SUCTION TOOL
8040983

WASH WAND
8030348
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TOOI S

SUCTION TOOL

4" SUCTION TOOL
8040983
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TOOLS

SUCTION TOOL

BOM ID

Qty

Name

8030844 COUPLING, BANJO 4"

8040981 VAC TOOL HANDLE ASSEMBLY 4"

U W NPT\ [ §

8040982 TUBE, VACUUM PVC 4"
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TOOLS ROTARY LANCE

8091356 - QUICK DISCONNECT, MALE 3/8
MUST ORDER SEPARATELY

ROTARY LANCE
8043119
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TOOI S ROTARY LANCE

BOM ID | Qty | Name

1 8048567 GUN, SPRAY STRAIGHT

2 8043765 TUBE, CHROME 1/4NPT 60"LG
3 8048739 NOZZLE, ROTATING 055

* NOT SHOWN
8092777 ROD RETAINING ASSEMBLY, TOOL STORAGE

—t | — ] —
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TOOI S WASH WAND

8091356 - QUICK DISCONNECT, MALE 3/8
MUST ORDER SEPARATELY

WASH WAND
8030348
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TOOI S WASH WAND

BOM ID | Qty [ Name

8030348 WAND COMPLETE

8030928 TRIGGER ASSEMBLY

8030847 WAND

8031303 NOZZLE, #10 40DEG

8091383 STORAGE, TOOL PVC 2 1/2 X 48"LG

* NOT SHOWN
1 8092777 ROD RETAINING ASSEMBLY, TOOL STORAGE

N |WIN|—
RS T G I SO IS
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OPTIONS HOT BOX ASSEMBLY

800345107 COIL, HOTBOXi
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OPTIONS HOT BOX ASSFMRI Y

BOM ID | Qty | Description

1 1 8093451 HOTBOX

2 1 8093451-02 STAINLESS STEEL RAIN CAP
3 1 8093451-03 HIGH LIMIT 110deg C

4 1 8093451-04 INDEX SENSOR

) 1 8093451-05 FLOW SWITCH

6 1 8093451-06 RELIEF VALVE

7 2 8092990 KIT, FUEL PICKUP AND RETURN
8 1 8049946-043.50 HOSE, FUEL 5/16 X 43.50"LG

9 1 8049946-031.00 HOSE, FUEL 5/16 X 31.00"LG
10 1 8030656 FILTER, FUEL INLINE

11 1 8046899 HOSE ASSY VAC 6-143" ST-90
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OPTIONS ARROWBOARD

ASSEMBLY
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OPTIONS

ARROWBOARD
ASSEMBLY

BOM ID

Description

8053903

BRACKET, LIGHT DIRECTIONAL (BOOM)

8041509

LIGHT, TANK CLEARANCE 3 BAR

U030809

SCREW, PAN HD PHIL 10-24 X .75

U200001

WASHER, FLAT #10

8093914

LIGHT, DIRECTIONAL LED NO CONTROL W/PLUG

DA h]| =

—_ | s R MY = =

8043138

LIGHT, WORK VAC TRAP DEUTSCH
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OPTIONS BOOM ASSEMBLY

EXTENSION ARM
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OPTIONS BOOM ASSEMBLY
EXTENSION ARM
BOMID | Qty | Name
1 1 8046591 BOOM EXTENSION ARM WELDMENT
2 1 8042160 BOOM TUBE 4"-60"LG PVC
3 1 8043172 BOOM HANDLE WELDMENT
4 2 8043947 PIN, BOOM HANDLE CAPTURE
2 8 U120020 NUT, LOCK NY, 5/8-11 ZP G2
6 16 | U200140 WASHER, FLAT 5/8 ZP
7 2 8041038 GASKET, FLANGE 4"
8 1 8041937 FLANGE, 4" PVC
9 1 8046638 BOOM HOSE MOUNT PLATE WELDMENT
10 3 U001250 SCREW.HC 5/8-11 X 3.00 ZP G5
11 1 3046769 HOSE VAC AG SUCTION 4"-42"LG
12 1 8046444 CAMLOCK 4" AL FCAM X MBARB
13 2 8042606 HOSE CLAMP T-BOLT 4"
14 4 Uoo0800 SCREW . HC 1/2-13 X 2.50 ZP G5
15 8 U200100 WASHER
16 4 U160018 NUT, LOCK 1/2-13 NY ZP
17 1 8046612 BOOM PIVOT END WELDMENT
18 1 8046603 BOOM PIVOT END #1
19 1 8046606 BOOM PIVOT END #2
20 2 Uo00635 SCREW HC 3/8-16 X 6.5 ZP GRS
21 4 8046636 BOLT, BOOM PIVOT END SPRING
22 1 8046771 SPRING, 3/8 X 5" 480LBs
23 2 U120110 NUT, LOCK 3/8-16 NY ZP
24 1 8046770 SPRING, 3/8 X 5" 395LBs
25 4 U120040 NUT, LOCK 3/4-10 NY ZP GRZ2
26 8 U200160 WASHER, FLAT 3/4 ZP
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OPTIONS
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OPTIONS

BOOM ASSEMBLY
PIVOT ARM

BOM ID | Qty | Name

1 1 8046582 BOOM PIVOT ARM LP

2 2 8041883 BUSHING, BRONZE 1 1/4 X1 X 63 FL
3 2 8046634 PIN, BOOM PIVOT

4 4 1J340050 PIN LINCH 3/16 X 1 9/16 ZP

5 2 8041990 BOOM PIVOT CYLINDER ROD PIN
6 1 8041926 BOOM-CYLINDER WX

7 1 8046635 BRACKET, BOOM CRADLE FOOT
8 16 | U030015 SCREW,SFH 1/4-20 X .750 G5

9 2 8041986 GLIDE SHEET

10 8 000335 SCREW HC 1/2-13 X 3.00 ZP G8

11 8 U200100 WASHER, FLAT 1/2 ZP

12 4 U000980 SCREW HC 1/2-13 X 4.50 ZP G5

13 4 200100 WASHER, FLAT 1/2 ZP

14 4 8030226 WHEEL, PLASTIC FLUIDSWEEPER
15 2 8046627 BOOM EXT. ARM CAPTURE LP

16 4 8046624 BOOM CAM ROLLER SPACER

17 2 T400611 REDUCER, 8MB-4MJ

18 1 8041956 BOOM PIVOT ARM CYL. RETURN PLATE
19 2 U120110 NUT, LOCK 3/8-16 NY ZP

20 4 U200060 WASHER, FLAT 3/8 ZP

21 2 000440 SCREW,HC 3/8-16 X 1.25 ZP G5

22 2 200100 WASHER, FLAT 1/2 ZP

23 2 U001020 SCREW HC 1/2-13 X 5.50 ZP G5

24 1 8041963 BOOM PACKING GLAND

25 4 8041947 BOOM PACKING RING

26 3 8041945 SLEEVE, PLASTIC BOOM SEAL
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OPTIONS

BOOM ASSEMBLY
TURRET HYD ROTATION
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BOOM ASSEMBLY
TURRET HYD ROTATION

OPTIONS




OPTIONS

BOOM ASSEMBLY

TURRET HYD ROTATION

BOM 1D | Gty | Hamsa BOM ID | Oty | Mama

1 1 20453130 STROGC LIGHT DEUTSC] | 35 4 T400037  LMION SR Sk

2 1 20digdd TOVER, BOOW LOW PROFILE 17 1 B0MA9T  HDSE ASSY WAL §-13 ST-50

2 1 BOAFE96 CONTROL PANEL BOOW OVERIDE 25 1 BO4997 HOSE ASSY WAL §-15 5T-90

4 3 xXOn02an 7 LUG, ROCKER HOIE 33 7 T400035 REDUCFR 1GME-BRL

R 1 #8571 REL=IVER, BOOM HR BLACK Al 1 HA332E VMALVE DIRECTIOMNAL BOOM HR DA
E: E TAN" GEY  ELBCWY, BEENE AWM 11 A UL PINT  SCHEW, HSH #10-44 3 1,25

‘ i BUAH 135S CYLIMDER. BOOM S5 1 WALYE 42 i S0B02405  10SE ASSY val 548 51-90

2 1 031570 SCREDW HC -8 % 500 2R 43 1 BOL0245 HOSC ASSY WAC 548 ST-50

& 1 11230170 WASHER, FLAT 1.000 H 1 049418 HOSE RAUTING BRACKET WELDRENT
14 1 120060 WUT, LOGK 1-58 WY ZF G2 45 2 T402153 TEE GFJ GRJ GMJ

11 1 S0A7331 MANIFOLD, BOOM LIPPER ASSY AN I T4O0RREN REDLICER GME-AM.I

14 12 | UIEIA2L SCREW HE WH-16 X 1.1 ZP 55 A7 1 TANG0ES PLUGG BME-HEX SOCKET HOLLOYW
14 12 | UMM00BL WASHER, LOCK 348 AP AH il 1402000 1EE 4FJ-4R10-4M]

14 12 | U200060 “WASIIER, FLAT 358 ZF 49 1 T4 1660 ELOSAWY, SDERMG. 4k

15 1 204471 COVER, BOOW TURRET CLEANDUT 20 1 T401250 ELBCAY, 90 GMEB - BK.

15 1 B04475  GASAET, BOOM TURRET CLEAMOUT 51 1 BO40370 PLUG, SAVITY E2 3-WAY

17 ! ARA195E BOOM FIFX HOSFE ARARTER WI TIMT o2 1 aoATI4E HOSF AZSY WAC 4-0 5T-30

178 1 BlARTRE BOOM HOEE 6G-32 170 A 1 HA M40 H05E ABEY WAD 4-11 5T-490

141 4 I4ANNRBE PIM _IMZH 306 % 1 E ZP B 1 HUATY HOSE ASSY WA A-1200 ST-LU

24 2 B9 BOAK PIYO L CYL BASE FIN kb il B04 2451 H0SE ASSY WAL 4-00 3 -4

21 2 T400611 RCOUCCR, SMO-40. 56 1 2047714 H0OSC ASSY WAC 4-38 ST-50

22 1 2045597 CYLIMNDER. HYD: BOCM 3 X 5 57 1 8081925 HADSE ASSY WA § 140 STIMI) ST
23 1 AB0d2432 LEYER, BOOM LIMIT SWITCH 5 1 B021828 40SE ASSY WAC §-140 STR-ST
74 1 042451 SWITCH, | IRIT BOOM =4 1 047714 HGSF AREY WAC 4-35 5T-00

25 1 HF2360 BRACKET, BOOM LIMIT SWITOH 3N 1 J2001274] DECAL, REMOTE BOWOM COMTROL HY DL ROT.
2H 2 HOALITH SPACER, LIMIT 3WITCH BERACKET = 1 AOOLEATE SWITCH, BOCKER [GATE WALVE]
a7 1 BO42812 SROMMET. 210 X 2700 X |A4"WOG5 B2 | XOLL2 4 SWITEN, BOCKER [EX =B IHADLY
28 1 BO437E0 GASACT, BOOM BCARIKG (TGP B3 1 RODG274 SWITSH, ROCKE R [UP/ DOV

29 1 2042231 BOAK BEARIMG HYD ROTATION B 1 B045371 BOOM TURRET HYD ROTATION

kil 1 BOA37R1  GASAET, BOON BEARIMG [BOTTOM) B4 1 AODC274 SWITCH, ROCKER [ROTATE?

KN 1 E012357 BOOM ROTATION STOR BRACKET Gh 1 ANR2GYE BOW, BOOW COMNTROLS

i 1 2350 BODM BAOTATIIN 5TOF BEACKET CFF 7 1 HORAHTT PLATE, CONER

234 il S0 Ss | BOOR BO LA TIOY S5 1 0F BARE PLATE EH i SOBRE S GASKE. CONITROL BOX

4 1 Bt 344 GOOR HYD MARFOLE MTG PLATC i) 1 ROOC154 COMMCCTOR, STEAIM RCLICF 1"
35 1 2049520 MWANIFGLD SUBPLATE DC3 BOOKM HE

Helon29
#2150
HAUC 132
A200134

HARM=E55ES FOR HYDRA IZ 20T, BOOM

HARNEZS BOOM

HARNEZS BOOK INTERMELIATE
HARMESS BOON SWITCH BOX

HARMESE BOCM SIRCUIT HYD:. ROTATICH
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OPTIONS BOOM ASSEMBLY

TURRET MANUAL ROTATION
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OPTIONS

a7

BOOM ASSEMBLY
TURRET MANUAL ROTATION
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OPTIONS

BOOM ASSEMBLY

TURRET MANUAL ROTATION

BOM ID | Oty | Nama BOM ID | Qty | Nama

1 1 #{143138 STROBE LIGHT DEUTSCH H 1 U120060  NUT, LOCK 1-8 NY ZF G2

2 1 Al46644 BOOM COVER WELOMENT 32 2 200170 WASHER, FLAT 1.000

3 3 X000250 PLUG. ROCKER HOLE 33 1 UOMETD SCREW HC 1-8 X 5.00 ZF

4 | 2046656 PANEL CONTROL BOOM OVERRIDE 3 1 8048128 CYLINDER, HYD 2" X 8"

T 1 3045611 RECEIVER BOCM HRE BLACK 35 2 T401560 ELBOW, 30 GME-4M.1

G 1 UNO0SR0  SCREW HC 500-13X4.50 ZF (55 UOONSE0 36 ] T40{550 REDUCEE GME-4M.J

7 2 T400570 UNION 4ME-4h. 37 1 B047848 HOSE ASSY VAC 4-B" 3T-80

g 1 a043052 CYLINDER, BOOM BRAKE 38 1 8047949 HOSE ASSY WVAC 4-11" 5T-80

& 8 U200100 WASHER, FLAT 12 ZP 39 1 8047851 HOSE ASSY VAC 4-98" ST-90

1a 1 LEQDTE NWUT, LOCK 1/2-13 NY ZP 40 1 8049374 HOSE ASSY VAC 4-120" 5T-90
11 12 | UNRO420  SCREW HC 308-16 X 1.00 41 1 TA401560 ELBOW. 90 GMBE-4M.)

12 12 | V210060 WASHER, LDCH 3/8 £P 42 1 {44 74n HOSE ASSY VAT 4-20" 5T-00

13 12 | UZ200060 WASHER, FLAT 208 ZP 43 1 B047714 HOSE ASSY VAC 4-38" 5T-80

14 1 a044471 COVER, CLEANCUT BOCOM TURRET 44 1 8049287 HOSE ASSY VAC 6-50" 5T-90

15 1 Bi44476 GASKET, BOOM TURRET CLEANOUT 45 1 80490287 HOSE ASSY VAC 650" ST-90

16 2 a041958 BOOM FLEX HOSE ADAFTER WELDMEMT 46 1 8044745 HOSE ASSY VAL 4-20" ET-50

i 1 042103 HOSE AG SUCTICH 6-32 1527 47 1 047714 HOSE ASSY VAC 4-538" 5T-00

18 1 246571 EOOM TURRET LOVY FROFILE 48 2 TAHIGE2 REDUCER GFJ-4h.)

18 4 340050 FIN LIMNCH 316 X 1 916" 48 2 T402153 TEE GFJ-BMJ-BMI

20 2 2041577 BOOM PINVOT CYLINDER BASE PIN a0 2 T401250 ELBOW, 90 6MB-GM.J

21 2 T400611 REDUCER. BMB-4MJ 61 1 J200211 DRECAL, REMOTE BOOM CONTROL MAN. ROT.
22 1 B046557 CYLINDER, HYD BOOM 3 X & 52 1 XO00274 SWITCH, ROCKER (BRAKE]

23 5 a042312 GROMMET Z'1D 300 14" 0G 53 1 KOOO274  SWITCH, ROCKER (EXT/RETRACT)
24 1 HU4668E ERACKET BEOOM MNT BERAKE RING 24 1 Y0074 SWITCH, ROCKER (UR/DOWWN]
2h 1 2042234 SWIVEL BEARIMG 4B 1 8092678 GASKET, BOOM CONTROL BOX
26 1 shew drive - inner ring 56 1 8082677 PLATE COVER

a7 4 B30315  SKID-WATER TAMK CLEVIS TUBE 87 1 BOG2608 BOX, BOOM COMTROLS

28 1 206650 BRACKET BOOM LWR STOP RING 58 1 XO0027 SWITCH, ROCKER (GATE VALVE)
28 1 045781 GASKET, BOOMERG EQT SMALL 13.5"

30 1 BO47331 MANIFOLD ASSEY BOOM (UPFER)

g
G123 HARNESS BOOM

HARNESSES FOR BOOM MANUAL ROTATION

X200130 HARNESS BOOM INTERMEDIATE

K200132 HARNESS BOOM SWITCH BOX
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OPTIONS

BOOM ASSEMBLY
TOOLS

BOM ID

Name

8042137

BOOM HOSE EXTENSION

8042222

BOOM EXTENSION HOSE STORAGE

U000681

SCREW,HC 3/8-16 X 9.00

8042138

BOOM HOSE EXT. w_ 4in UNION PVC (5FT)

U200060

WASHER, FLAT 3/8 ZP

U120110

NUT, LOCK 3/8-16 NY ZP

8041101

HOSE STORAGE RETAINING ROD

X (N[ DO WIN—=

NN (N2 N N2
p—
bl

R700160

R-CLIP
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OPTIONS BOOM ASSEMBLY

REMOTES

BOM ID | Qty | Name
1 1 8052804 RECEIVER, BOOM MANUAL
2 1 8062803 REMOTE CONTROL BOOM MANUAL
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OPTIONS

BOOM ASSEMBLY
REMOTES

BOM ID

Qty

Name

8092806 RECEIVER HYD. ROT. BOOM

8092805 REMOTE CONTROL BOOM HYD ROTATION
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INSTALLATION OPERATION MAINTENANGE

Elowers

Universal URAI-DSL

Contents

Information Summary Troubleshooting

Safety Precautions Inspection & Maintenance
Operating Limitations Data

Lubrication Assembly Drawings
Operatinin Parts List

Do These Things To Gel The Most From Your ROOTS™ blower

- Make sure both driving and driven equipment is comectly lubricated before start-up.
Sze LUBRICATION.

- In eventof trouble during installation or operation, do not attempt repairs of ROOT S furnished
equipment. Notify ROOT S, giving all nameplats information plus an oulline of operating
conditions and a description of the trouble. Unauthorized altempts at equipmentrepair may
void ROOTS warranty.

- Units out of warranty may be repaired or adjusted by the owner. Good inspectionand
maintenance practices should reduce the needs lor repairs.

NOTE: Informationin this manual is correct as of the date of publication. ROOTS reserves the right
to make design or material chamges without notice, and without obligation o make similar
changes withoul notice, and without obligation 1o make similar changes on equipment of prior
manufacture.

Roois
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Cubrication

For Units with Splash Lubrication on Both Ends

Bearings and oil seals are lubricated by the action of the im-
Ing-gears or oll slingers which dip Inte the main oll sumps

causing oil to splash directly on gears and inta bearings and
seals. A drain port is provided below each bearing to prevent
an excesshve amount of oll In the bearings. Saals located
Inbroard of the bearings in each headplate effectively retain oll
within the sumps. Any small leakage that may occur should
the seals wear passes into a cavity in each vanted headplate
and is drained downward.

Ol sumpe on each end of the blower ara filled by remaoving
top vent plugs, ftem (25), and filling until ol reaches the mid-
dle of the ol kevel sight gauge when the unit is not operating,
Itemn (43 or 53}, DO NOT FILL PAST THE MIDDLE OF THE
SIGHT GLASS,

[nitial filling of the sumps should be accomplished with the
blower not operating, in order to obtain the corract oil kevel
Approximate oil quantities required for blowers of the various
models and configurations are listed in Table 3. Use a good
grade of Industrial type non-detergent, rust Inhtbéting, anti-
foaming oil and of cormect viscosity par Table 2. *ROOTS syn-
thetic ofl (Roots P/N 813-106-) 1= specified and recom-
mended. Roots does not recommend automaotive type [ubrl-
cants, as they are not formulated with the properties man-
tioned above.

The ol levet may rise or fall on the gauge during operation, to
an extent depending somewhat on oif temperature and biower
speed.

Proper lubrication s usually the most important single con-
sideration In obfaining maximum service [ifg and satisfactory
operation from the unkt. Unless operating conditions are quite
zavera, 3 weekly check of oif level and necessary addition of
lubricant should ba sufficient. During the first week of opera-
tion, check the ol levels In the off sumps about once a day,
and watch for leaks. Replenksh as nacassary. Thereafter, an
occasional check should be sufficlent. It is recommended that
the oll be changed after initiaf 100 hours of operation,
Fraguent oil changing 15 not necessary unless the blower is
operated n a very dusty location.

Mormal fife expectancy of petrofeum based oils is about 2000
fiours with an oll temperature of about 180°F (B2°C). As the
oil temperaturs increasas by incraments of 15-18°F (8°C -
10°C), the life |s reduced by half. Example: Ol temperatures
of 240-216°F (99°C - 102°C) will produce life expectancy of
1/4 or 500 hours. Therefore, If is considered normal to have
oll change perfods of 500 hours with petroleum based olis.

Mormal life expectancy of ROOTS™ Synthetic Oif is about 4000
to 8000 hours with an oll temperature of about 180°F (82°C).
As the oll temperature Increases by increments of 15-18°F
(&G - 10°C), the Iife is reduced by half. Example: 01l temper-
atures of 210-216°F (99°C - 102°C) will produce life
expactancy of 1/4 or 1000 to 2000 hours.

NOTE: To estimate oil temperature, multiply the discharge
temperature of the biower by 0.80. Example: if the discharge
air temperature of the biower s 200° F. it s estimated that
the oll famperatura ks 160° E

“AOOTE™ Syniheflc O & Grease 18 supHi0r In parfmancs o pEmiEm bassd prod-
sctn M-has Egh oxisafion stahiledy, secalan cormmsion proiechon, exremaly Righ Hm
sirengia and low cogficient of ficlion. Typilcl ol cnange tanals ae inoessd 2-3
Dees over petrolom based lsoncants. Aleo, ROOTE™ Symielc 00 1 100% companle
i petrodeum haced GHe Simpy drain (B8 o B the Diower and refl e resanglre
Wit RDOTE™ Synthetic OF o menials mdmum percmmanca of your BOOTS™ biowar.
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Operation

Before operating a béower under power for the first ime,
recheck the unit and the installation thoroughky to reduce the
[Ikelthood of avoldable troublas. Use the following procedure
chack fist as a guide, but consider any other special condl-
fions In the installation.

[ Be cerain that no bolts, tools, rags, or debris have been
[eft in the biower alr chamber or piping.

[ If an ouidoor intake without fitter is used, be sura the
opening is kocated so it cannot pick wp-dirt and |s pro-
tected by a strong screen or grlle. Use of the temposary
protective screen as described under INSTALLATION 15
strongly recommgndad.

I Recheck blower leveling, drive allgnment and tightness
of 2ll mounting bolts if installation = not recent. If beit
drive Is used, adjust beit tenslon correctly.

1 Tum drive shaft by hand to make sure impeliers stil
rotate without bumping or rubbing at any podnk

([

Ensure ofl levels in the main ofl sumps are correct.

O

Check lubrication of driver. T [t Is an electnc motor, be
sure that power 15 avallable and that afectrical overioad
devices are installed and workable.

1 Open the manual unloading vaive in the discharge air
line. If & valve is In the iniet piping, be sure it 5 open.

I Bump blowera few revolutions with driver to check that
direction of rotation agrees with ammow near biower
shaft, and that boih coast freely to a stop.

After the preceding points are cteared, blower is ready for
trial operation umder “no-load” conditions. The following
procedure is suggested to cover this initial operation test
period.

4. Start blower, let it accelerate to full speed, then shut off.
Listen for knocking sounds, both with power on and as
cpead siows down.

b, Affer blower comes io a complete stop. repeat above.
burt fet blower run 2 or 3 minutes. Check for noises,
such as knocking sounds.

C. Aftar blower comes to a complete ston. operate blower
for about 10 minutes unloaded. Chack oll fevels.
(bserva cylinder and headplate surfaces for develop-
ment of hot spots such as burned palnt, Indicating
impelier rubs. Be awara of any roticeable increase n
vibration.

Assuming that all trials have been satisfactory, or that necas-
sary comections have baan mada, the blower shoukd now
have a final check run of at feast ona hour under normal
operating conditions. After blower is restarted, gradually

close the discharge unloading valve to apoly working pres-
sura. At this point it ks recommendad that a pressure gauge
or manometer be connecied into the discharge line if not
already provided, and that thermometers be in both inlat and
discharge lines, Readings from these instruments will show
whether pressure of temperature ratings of the blower are
baing axcesded.

Curing the final run, check operating conditions frequently
and obsenve the ol levels at reasonable Intervals. If excessive
nolse or focal heating develops, shut down Immediatety and
daterming the cause, If either pressure fise of temperature
rise across the biower exceeds the limit specified in this
manual, shut down and investigate conditions n the piping
system. Refer to the TROUBLESHOOTING CHECKLIST for
suggestions on vanous protiems that may appear.

Thie blower shoukd now be ready for continuous duty opera-
thon at full load. During the first few days make perodic
checks to determine whether all conditions remain steady, or
at least accepiabie. This may be particularly important (f the
biower Iz supplying air to & process system where conditions
can vary. At the first opporiunity, stop the blower and ciean
the temporary Inlet protective screan. if no appreciabla
amount of dedrz has collected, the screen may be removed,
See comments under INSTALLATION. At this same time, ver-
Ity leveling, coupling alignment or belt tension, and mounting
balt tightness.

Should operating experience prove that blower capacity is a
little too high for the actual air requirements, a smalf excess
may be blown off continuously through the manual unload-
Ing 0f vent valve, Naver rely on the pressure relief valhve as

an automatic vent Such use may cause the discharge pres-
sure to become excessive, and can also result in fallure of
the valve itself, If blower capacity appears to be foo low, refer
to the TROUBLESHOOTING CHECKLIST.

Vibration Assessment Criteria

With measurements faken at the bearing locations on the
housings, sae chart below for an appropriate assessment
quide for rotary lobe blowers rgidly mounted on s6f foun-
dations.

In general, blower vibration levels should be monitored ona
reqular basls and the vibration trend observed for progres-
shve or sudden change in level. If such 2 change occurs, tha
cause should ba determined through spectral analysis.

As shown on the chart batow, the fevel of all pass vibration
will determine the need to measure discrete frequancy vibra-
tion levels and the action required.

All Pass Vibration Discreie Frequency Action
[infsaz) Vibration {in‘sec)
.45 or less NA Acceptable
Greater than 0.45 345 or less @ Accapiable
bt 1,007 less &ny frequency
Grester than 0.45 @ | Inveshgate
&ny frequency
Greater than 1.0 Less than 1.0 Inveshigate
Greater than 1.0 Imvestigate

81




Troubleshoofing Checklist

Trouble ftem  Possible Cause Remedy
No flow 1 Speed too low Check by tachometer and compare with publishad
performance
2 Wrong rotation Gompare actual rotation with Figure 1
Ghanoe driver If wrong
3 Obstruction In piping Gheck piping, valves, silencer to assure open fiow path
Low capaaity i Speed too low See (tem 1, [ Delt drive, check for slippage and readjust
tension
5 Excessive pressure rise Chack Inlat vacuum and discharge pressure and compare
with Published performance
B Obstruction In piping See item 3
7 Excessive slip Gheck Inside of casing for worm or eroded surfaces causing
excessive clearances
Excessive powar g Speed too high Check speed and compare with published performance
4 Excessive pressure rise See ftem 5
10 Impeller rubbing Inspect outside of cylinder for high temperature areas, then
check for impeller confact at these points, Correct blower
mounting. drive alignment
1 Scaie, studge, rust Clean blowar appropriataly
or product buikd up
Oamage 1o bearings 12 Inadequate lubrication Check ofl sump levels In gear and drive end headplates
Qr gears 13 Excesslve lubrication Chack oll levels. If correct, drain and refill with clean oll of
fecommended grade
14 Excessive pressure rise See ltem 5
15 Coupling misalignment Check carefully. Realign if questionable
16 Excessive belt tension Readjust for correct tension
Vibration i7 Misalignment See fiem 15
13 Impeliers rubbing See ltem 10
19 Worn bearings/oears Check pear backlash and condition of bearings, and repiace
as Indicated
20 Unbalanced or rubbing Scale or process material may bulld up on casing and
[mpeller impailars, or inside impellers. Aemova bulld-up to restome
original clearances and Impeller balance
21 Driver or biower loose Tighten mounting bolts securely
22 Piping resonances Datarmine whether standing wave pressure pulsations ara
present in the piping
23 Scaie’siudge bulld-ups Clean out interlor of impeller lobes to restore dynamic
Dbalance
24 Casing strain Re-work plping alignment to remove excess strain
Onver stops, or 25 Impelier stuck Chack for axcassive hot spot on headplate or cylinder
will not stant See (tem 10. Look for defective shaft bearing and‘or
gear feeth
26 Scale, sludge, rust ar Clean blower appropriataky
product butld-up
Excessive breathar &7 Broken seal Replace seals
Blow-by or excessive 28 Defactive O-ring Replace seals and O-ring
0fl leakage tovent area
Excessive oil leakage 29 Defective’plugged breather  Raeplace breathner and monitor oil leakage
in vent area 30 il level too high Check sump levals in gear and drive headplates.
a il type or Check ol to Insure it meets recommendations. Draln then
viscosity incorrect fill with clean ol of recommended grade.
32 Blower running hot Check biower operating conditions to ensure they are within

the operating limitations defined in this manual.




Inspection & Maintenance: Universal RAI® series blowers

A good program of consisient inspection and mamtenance is
the most rafiable method of minimizing repairs to a biower, A
simple record of services and dates will help keep this work
on a reguiar schedule. Basic sarvice needs are:

= | ubrication
«  (Checking for hof spots
*  (Checking for Increases or changes in vibration and nolse

*  Recording of oparating pressures and femperatures

Above all, a blower must be operated within 115 specified rat-
Ing limits, to obtain satisfactory service iife.

A newly Installed blower should be checked often during the
first month of full-time operation. Attention there afier may
be less frequent assuming satisfactory parformance.
Lubrication Is normally the most important conséderation and
weakly checks of lubricant levels in the gearbox and bearing
reservoirs shotld be customary. GComplate ofl change sched-
Ufes are discussed under LUBRICATION.

Driver lubrication practicas should be In accordance with the
manufacturers instructions. If direct connected to the blower
throwgh a lubricated type coupling, the coupling should be
checkad and greased each fime blower ofl Is changad. This
will help reduce wear and prevent unnecessary vibration. Ina
beited drive system, check belt tension periodicalty and
Imspect for fraved or cracked befts.

In a new, and properly installed, unit there Is no contact
batween the two Impailars, or batween the impeliers and
cylinder or headplatas. Wear is confined to the bearings
(which support and focate the shafts) the oll seals, and the
timing gears. All are fubricated and wear should be minimal
If clean oil of the correct grade t= always used. Seals are sub-
Ject to deterioration as welt as wear, and may require replace-
ment at varying pariods.

&haft bearings are designed for optimum (ife under average
conditions with proper |ubricafion and are critical to the sanv-
lce fife of the biower. Gradual bearing wear may allow a shaft
position to change =lightly, untll rubbing develops between
Impelier and casing. This will cause spot heating, which can
be detected by observing these surfaces. Sudden bearing
failura Is usually more serious. Since the shaft and Impelier
are no longer supported and properfy located, extensive gen-
eral damage to the blower casing and gears Is likefy {0 oocur

(il seals should be considered expendabie items, to be
repiaced whenever drainage from the headplate vent cavity
becomes excessive or when the blower 15 disassembied for

any reason. Some ol seal leakage may cocur since an ofl film
under the lip Is raguired for proper operation. Periodically
feaked oll should be wiped off from surfaces. Minor seal
ieakage should not be considered as indicating seal replace-
ment,

Timing gear wear, when correct lubrication s maintained,
should be negligible. Gear teeth are cut to provide the correct
amount of backlash, and gears corractly mounted on the
shafts will accommodate a normal amount of tooth wear
without parmitting contact between lobes of the two
Impallars. However, too high an oll lavel will cause chuming
and excessive heating. This |5 Indicated by unusually high
temperature at the botiom of the gear housing. Consequent
heating of the gears will result in loss of tooth-clearance
backlash and rapid wear of the gear teeth usualiy will devel-
op. Continuation of this tooth wear will eventually produce
impeller contacts (knocking), and from this point serious
damage will be unavoidabie It blower operation is continuad.
A similar situation can be produced suddenly by gear tooth
fracture, which ts usually breught on by sustained overinad-
ing or momentary shock ioads.

Problems may also develop from causes other than Internal
parts fallure. Operating clearances within a biower are only a
faw thousandths of an Inch. This makes it possibie for
impaller intarference or casing rubs to result from shifts In
the blower mounting, or from changes in piping support If
this type of troubie is expanienced, and the blower |5 found
1o be clean, try ramoving mounting strains. Loosen blovwer
mounting boits and reset the levaling and drive allgnment.
Then tighten mounting again, and make sure that ail ploing
meets biower connections accurately and squarely Foreign
matenals in the blower will also cause trouble, which can
onfy be curad by disconnecting the piping and thorcughiy
cieaning the blower interior.

A wide range of causes & solutions for oparating troubles
are covered in the TROUBLE SHOOTING CHECKLIST. The
remedies suggesiad should be performed by quaiified
mechanics with a good background. Maljor repairs generally
are to be conskdered beyond the scope of malntenance, and
shioukd be referred to an authorized Roots distributor.

Warranty failures should not be repalred at all, unless specif-
ic approval has been obtained through Roots before starting
work Unauthorized disassemby within the warranty period
may vold the warranty.
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Figure 2 - Allowable Overhung Loads for V-Belt Drives Universal RAFFURAI-DSL Units

252100 = Motor HP
Blower RPM = Sheave Diameater

A I Bait Pull bs =

Sheave Width
Shaft Load (fin) = Belt Puli= (A + 174" + 2—
|

Frame | Dimensicn Max Allowable Min Sheave
Size A" Shafit Load (lb<n) Diameter

|
|
|
_
=

5 1.13 1,325 6.00

ROTE

A of sheave bel contact on this smatier sheave mof 1o ba t2ss Ban 1707

. Durtwer 10 be imcstating on the it Sida for verfical wnds, and on The drive chan Sids for bod-
14" Max zomtsl unlis

Roots Fecommends: fhe use.of Two or more 3V, 5V or SV maiched sat or baocad bat and
shaaves

-

Specified Lubricants
ROOTE Synimelic Mk 150-VE-320 Grade

Part Mismiber

Ouart 13006004

Gallon 13106005

Casa (12 qi) 1390607

ROOTS Symmefic 0Nk 150-VE-220 Grade
Part Mimber

Quart 13906001

Galion 13106002

Gasa (12 gis) 1310608

ROOTS Symimetic Oi: 150-VE-150 Grade
Part Mimiber

Quart 13106120

Gakn 13106011

Casa (12 9&) 13106023

5 Gakon Fal 13106022

55 Gakon Drum 1306025
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Drive End Breather Orientation for URA-DEL blowers with Oil Lube

BREATHER LOCATION =

= BREATHER LOCATION o w
o :f .;'ﬁ': il f:ﬂ. T..' %, I._, Ii }I' ' ;!
o :J=.} ) ; N EFL, :q‘ :.L; .I:__ .I Jw -
o e .-'\ [ r- "l:l 4 -'I_ f [“_
\oseTwar i DRVESHAFT A1 . /[
7 e & o ANY LOCATION e T e
HORIZONTAL VERTICAL
URAI DSL BREATHER ORIENTATION
Table 1 - URAL URAI-DSL Blowers,
Maximum Allowable Operating Condifions
Frame Gear Speed Temp. Rise Delta Pressure inlet Vacuum
Size Diameter (Inch) RPM DegF (DegC) PSl (mbar) INHG (mbar)
54 5 2,850 225 (125) 7 (483) 15 (500)
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Table 2 - Recommended 0il Grades

Ambi=nt 150
Temperaiare °F (°C) Viscosity No.
Above 30° (32%) 220
32° 1o 50" (07 to 327) 220
0° to 32° (-18° o OF) 150
Betow 0¥ [-187) 100

Ambient i=mpecaten &5 defined as the tEmparaturs Ol e Space m
‘wifikch the bkoeer and drive 2re ledated.

Table 3 - Approximale 0il Sump Capacities

These capacities are provided to assist in stocking the correct amount of oll. Exact sump capacifies may differ slightly. See
“Lobricalion” section far proper filling instructions.

URAI-DSL Splash Lubricated Blowers

Frame Gear End Capacity Drive End Capaicty
Size Fl. Oz (Liters Fl. Oz. (Liters)

| 50 | 276 (82) 14.8 (44)

Basic Connection & Drive Shaft Information

URAI DSL AIR BLOWERS (with Dual Splash Lubrication DSL)

BOM# INLET/DISCHARGE SHAFT
CONN. DIAMETER

T30361020 4" NPT 1.128

Lisiversat R ar tiowers include delachable mounting Yeet winch permd verfical o heremrial Insteliaten
Th unfts an: center Amad for rotslion o sther direcinn, The bamings on e URAI ar2 grazsa wbritst
o e drive Ed and solash kifincated on e gear end. The URAI-DSL & selash khncased on BOTH e
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Table 2 - Recommended Qil Grades

Ambient IS0
Temperature “F (°C) Viscosity No.
Abowe 907 (327) 320
327 o 80" (07 fo 327) 220
0% fo 327 [-187 10 07) 150
Betow 07 (-187) 100

Ambient ienperstum & defined as e smparsiars of [he space in
wifikch [e biowes and drive ars jocaisd.

Tahle 3 - Approximate 01l Samp Capacities

These {:aﬂ

“Lobrication”™ section for proper filling instructions.

URAI-DSL Splash Lubricated Blowers

Frame Gear End Capacity Drive End Capaicty
Size Fl. Oz (Liters) Fl. Oz. (Liters)

276 (.82)

Basic Connection & Drive Shaft Information

URAI DSL AIR BLOWERS (with Dual Splash Lubrication DSL)

BOM# INLET/DISCHARGE SHAFT BARE
COMNN. DIAMETER WEIGHT

acities are provided to assist in stocking the correct amount of oll. Exact sump capacities may differ slightly. See

4" NPT 1.125 209

T30361020

Uistversal RAI Ar Fowe's InCiude delamanles mounting lest witch permil varical or henzomal inslzhahon
Thi Snits are cenisr imed tor fokion in ether deedon. The beanngson iha URAI are grasse WivicEd
i e drtve end and SEzh whicssed on Be gear end. The LIRAIOGL i solach istmcassd on BITH s

87




PAGE LEFT BLANK

88




MODEL
MSR-DC -
g OlL :
=== BURNER
MODEL MSR-DC SPECIFICATIONS

FIRING CAPACITIES - MODEL MSR-DC
0.50 To 2.75 GALLONS PER HOUR
70,000 TO 385,000 BTUMR INPUT
FUELS - MODEL MSR-DC
Usae No. 1 or No. 2 Haating Oil (ASTM D-358), Kerosane, Diesal or JpB Jet Fuel.
NEVER afiempt to use gasocline as a fuel for your burner, as it is more combustible and could result ina seri-
ous explosion.
NEVER bum garbage or refuse in the heating unit.
NEVER ftry to ignite by tossing burning paper or other matonals into the heating unit.
NEVER bum wasia or crankcase oil in the heafting unit.

ELECTRICAL - MODEL MSR-DC

Power supply 13.0VDC Minimum {at Battery)

Motor 4500 RPM (Std) or 3550 APM (low RPM), Baill Bearning, Permaneant Magnet

Ignition 20.000V/28MASOVA Secondary, Intermittent Duty Electronic ignitor
DIMENSIONS - MSR-DC (Standard FUEL UNIT

= o ORI ORRNURRR, | Suniec and DanFoss brands

DO .o covoovsennaemaesstor s msesscsnmssssarior amsmsesens e BT MOUNTING

Rigid Flange, Adjustable Flange or Basa mount.

DC OIL BURNER ELECTRICAL CONSIDERATIONS

* Mot all generators are equally capable. A minimum of 13.0 volis must be provided at the batiery.

* Generators should ba operated at the maximium ratad APM during bumear operafion.

* @ood quality batteries are strongly suggested. Batteries with higher Cold Cranking Amp (CCA) rating and deep
draw/marine type batleries are recommendad.

* Usa aulomotive rated battery cabling. All othar wiring should be OEM suggested wire type and gauga.

* Protect all wiring connection points with dielectric grease.

* Ambient temperature impacts electrical requirements. Higher temperatures will result in higher amp draws.

* Increasad pump operating pressure sattings will increase amp draw.

* Higher gaflon rate nozzles and accompanying wider air band openings will increase amp draw.

INSTALLATION OF BURNER

INSTALLATION OF THE BURNEHR MUST BE DONE BY A QUALIFIED INSTALLER IN ACCORDANCE WITH REGULATIONS OF THE NATION-
AL FIRE PROTECTION STANDARD FOR QIL-BURNING EQUIPMENT, NFPA MNO. 31, AND IN COMPLETE ACCORDANCE WITH ALL LOCAL
CODES AND AUTHORITIES HAVING JURISDICTION.
A QUALIFIED INSTALLER IS THE PERS0ON WHO 15 RESPONSIELE FOR THE INSTALLATION AND ADJUSTMENT OF THE EQUIPMENT
AND WHO IS LICENSED TO INSTALL QIL-BURNING EQUIPMENT 1N ACCORDANCE WITH ALL CODES AND ORDINANCES. WARBANTY
15 VOIDED |F NOT INSTALLED BY SERVICE PERSON.

THESE INSTRUCTIONS SHOULD BE AFFIXED TO THE BURNER
OR ADJACENT TO THE HEATING APPLIANCE.
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TO THE CLEANING EQUIPMENT OWNER

Since 1970, Wayne has supplied the hot waier pressure washer cleaning squipment industry with cil bumers, You
are obtaining a quality bumer unsurpassed in enginesnng design and product development. It will provide you with
many years of efficient trouble-free operation, if propery installed and serviced. Please read this manual carsfully.

Wayne warrants its bumers specifically fo those who have purchased it for resale, including your dealer, I, in any
case, you have a problem with your bumer, or its installation, you shoubd contact your dealer or the cleaning equip-
meni manufacturer for assistance.

FUEL UNITS AND OIL LINES

The model MSB-DC ol bumer i= provided with & single stage 3450 APM fued unit with by-pass plug removed for 5
single pipe installation; the by-pass plug for two pipe (inlet and retum) is provided in the plastic bag attached to the
fuel unit.

The installation of fuel filters are recommended. Check supply tank for sludge accumulation and leskage. Use only
flare fittings on all piping and connections since compression fitings will eventuslly leak. With the system running,
the vacuwm should not excesd 12° mercury for single stage units. For ease of senvicing, install a shut off valve near
burmer.

WIRING

The MSR-DC il bumer must be electncally wired and GROUNDED in accordance with local codes or in their
absence, with National Electnic Code ANS/INFPA No. 70-atest edition.

This cil bumer reguires a 12-volt DC power scurce, Use copper wire onfy not lighter than #12 awg.  if a fused dis-
connect i used, it should be fused for a minimum of 20 amps. - Refer to the wiring diagram in this manual or clean-
ing equipment manufacturers manual making sure the bumer and controls are wired comectly:

BURAR
WITOR
ORANGE oL WHITE
VNLMVE
IGHITION

AIR SUPPLY FOR COMBUSTION

The il bumer fired hiot water pressure washer shall not be mstalled in an area where facilities for normal air circula-
tion of infiltration are so limited &s 1o interlers with ready attainment of &il necessary for proper combustion and vent-
ing. When the heating appliance is installed in & confined space, two permanent openings shall be provided. One
near the top of the endlosure and one near the bottom. Each opening shall have a free area of not less than one
=square inch per 1000 BTU per hour {140 square inch per gph) of the total input rating of all the appliances in the enclo-
sure. When the building is of unusually tight constrection, has an air ventilating system, exhaust fans, process dryer
or vented fireplaces, it is recomminded that combustion air be supplied through two permanent openings: The open-
ings shall communicate directly, or by means of ducts, with culdoors orsuch spaces {attic or crawl) that freely com-
municate with cutdoors. Avoid linty environmenis.  For additional venting information, refer to the reguiations of the
Mational Fire Protection Standard for oil buming equipment, ANSINFPA NO. 31 atest edifion. or the cleaning squip-
ment manufacturers recommendations.

NOZZILE AND AIR HANDLING PARTS SELECTION

IMPOATANT: Therough combustion and performance testing was done o establish the comect nozzle type and air
handling parts on this MSR-0C oil bumer. Under circumstance attempt to replace or alter the oil bumer nozzle type
or &ir handling parts (stainless steel flamelock, air cone, elecirede support style stafic disc, blower wheel or slofied air
circumsiances attempt to fire the MSB-DC oil bumer under its 1.00 gph minimum or over its 2.75 gph masimum inpuf
rating.
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To remove the gun assembly once the bumer has been installed on the appliance remove the ignitorhousing cover
gcrew and locsan the screw in the hold-down clip and swing open the fransformer. Next, disconnect the copper ail
fie whare it attaches with a 7ME" hex flare nut on the gun assembly il line adapter fiting and remove the 316" hex
gun assembly locknut. MNow, grasp the rear of the gun asssmbly where the oil line fitting adapier exts through the
housing and pull ail ine fitting adapter fo the right out of the housing shet and slot plate cover. Gently lift, do not force,
the rear of the gun assembly, rotating the ol fine fitting adapter up a 45 dagraes pulling the entire gun assembly out
of the air tube and housing cpaning.

The recommended can be installed into the nozzle body adapter using the following steps. With the gun assembly
removed from the bumer, loosen the electrods clamp screw and mitate the electradas up, out of the way of a nozzle
wrench. Mow, thread the nozzle into the adapter finger tight then fighten securely with a nozzle wrench. CAUTION:
Do nat over tighten, Mext, reposition the electrodes as shown in figure 1. At this time reinstall the gun assembly into
the bumnar using the preceding steps in reverse order. Position the nozzls face forward to a 5467 setfing behind the
stainlass steel air cone as shown in figure 4. Once in the required position, replace the 946" hex bock nut and the
THE" hex flare nut on the gun assembly and tighten the slot cover screw (sea figure 2).

CAUTION: Close the ignitor and cbserve for spring contact with the brass buss bars, taking care not to pinch the igni-

fion transformer lead wires between the housing and cover plate. Hainstall the ignitorhousing cover screw and tight-
en the screw in the hold down clip (see figure 2.

INLESS 5TEEL
R E GIE TRANSFORMER/HOUSIG

COVER SCREW

ELECTRODE HLOT COVER SCREW
SLOT PLATE COVER

LOCK NUT

S/1E6" 118" GAP
ABOVE §

HOLD-DOWN CLIF

Bl

NOTZLE

— | m— 5/15" BACK
118" AHEAD —== p——o

FIGLRE 1 FSURE 2

STARTING PROCEDURE

PREPARATION STEPS

1. Calibrate and check cperation of combustion analysis equipment, CO: (carbon dicwide) or O: (oxygen) analyzer,
smaoke pump tester, fuel gas tharmometer and il pressurefvacuum gages. Follow the manufacture recommien-
dafion for proper calibration and check out.

ia

Install oil pressure gage and vacuum gage in the outlet pressure and inlet ports of the fual unit

3. Sat olf bumer slhotted air band shutter 25% open.

STARTING BURNER

1. Turn off the main power switch to the bumer and appliance.

2. Be sure main fusl tank is filled and all marmuial valves are open betwean the fuel tank and the burmar.

Turn on the main power switch to the burner and applance.

R

Prime the fuel pump per its manefacturars recommandations, check fus! unit for 100 psi delivery pressure and
check system vacuum (ses paragraphs under Fuel Units and Cil Lines)

CAUTION: Do not run fual unit dry for mone than five minutes or damage to the fuel unit could result.
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5. Cnce the fuel unit is pimed (no signs of air in cil bleedar port discharge), close the bleed port. Burmer will
ignite.
6. When flame iz ectablished, make a temporary air adjustment to the slotted air band for a visually clean combus-

tizn smoke obsenved from the appliance vent. Allow the appliance fo warm up approximately five minutes or until
the water temperature reaches that recommended by the cleaning equipmeni manufacture.

7. Adjust the clotted air band shutter uniii a #1 to #2 smoka (Shell Bacharach scals) is obtained at the applianca
vent.

8. Check COC: {carbon dicsida) andfor O: [cxygan) percentages and emioke in the fius gae af the apphlance vent. In
general, CO; readings should be in the 10% to 123 range and O, readings in the 7.4% to 4.7% range.

0. Once the decired combustion resulte are attained, sacurely tighten clotied ais band screw and check that controls
on the appliance are adjusted par the cleaning equipment manufaciuras instruction sheets. Hemaove oil pressura
and vacuum gages from the fusl unit and reinctall pipe plug fitings.

10. Check burner lighting with hot chamber, then alow bumer and appliance o sufficiently cool. Then check bumer
lighting with a cold chamber.

SUGGESTION: all new installations should be reinspected after one or two weeks of normmal cperaticn.

MAINTENANCE
OILING MOTOR — The MSH_DC oil bumer s provided with a ball beanng shaft moior, Ball-bearing motars do not
requira oifing under normal earvice conditions.

FILTER — The oil filker carndge should be replaced, or sediment cleaned. percdically so the fuel oil will not becomsa
contaminated and plug up the fuel pump and nozzle of oil bumer.

NOZILE — The nozzle should be changed at least once each year or twice a year if the cleaning equipmant is wsed
daily through tha year and should poor combustion occur.  Raplace with the proper nozzia.

COMPONENTS — If for any reason any of tha bumer parts have to be replaced, always use pars recommended by
tha manafacturar. Specify part numbens and descrpiion whan ordering. (IN ALL COMMUNICATIONS STATE BURN-
ER MODEL AND Si¥ DIGIT SPECIFICATION NUMBER).

ELECTRODE SETTINGS — This 15 vary imporiant for rellable sgnition of the oi; check these once a year in accod-
dance with the instructions provided in this manual. Beplace electrodes if wom excessively or if porcelain insulator
ie oil soaked or cracked (Sea Figura 1).

FAN & BLOWER HOUSING — This must ba kept clean, free of dit and lint; opan transformer o check fan bladas
from above. Be gure the alactric power ic off on bumer whan the transformer is openad up for this inspaction. Shoulkd
the blower wheel be removed for replacement or cleaning, reinstall as shown in figure 3

e 3000
NEM MOTORADAPTER
aurwen voToR R
FIGURE 3 PN 20673

92




BURNER COMPONENTS - MODEL MSR-DC

H
| EE]
1

d@;

18
% STATE BURNER MODEL, PART DESCRIPTION AND
PART NUMBER WHEN ORDERING PARTS

AIR TUBE & GUN ASSEMBLY DETAILS MODEL MSR-DC

@)

(30) 29
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ITEM
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23
24
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28

ok ol wek ok ok ok ol owek o ek ok ol e e ek ok ek e e ek ek ok owed ek ek ok ok ek ek ek o ok ek ek ek ek

ar’ PART#

BO4B448-1

B46448-2
S046448-3
S046448-4
BO4B448-5
BO4B448-6
Bl4B448-7
S4E445-8
S046448-9
BO4B448-10
BO4B448-11
B046448-12

80468448134
BO46448-138
BO4B448-13C
B046445-14
B046448-15
Bl4Bd48-16
BO4B448-17

B046448-18
B46448-19
S04E448-20
B046448-1
B046448-22
S046448-23
B464458-24
BO4B448-25
804644826
BO4B448-27
804644 8-28
B046448-29
B046448-30

DESCRIPTION

MOTOR1/8 STANDARD
MOTOR 1/8 LOW AMP
MOTOR ADAPTER

BLOWER WHEEL 31/2X 4 1/4
BURNER HOUSING

IGNITOR - 12VDC
MOUNTING BASE
HOUSINGCOVER

SLOT COVER PLATE

INMER AIR BAND

OUTERAIR BAND
COUPLING

OIL LINE ASSEMBLY 6°

OIL LINEASSEMBLY 8"
FUELUNIT: SUNTEC COMBO
FUELUMNIT: SUNTEC

FUEL SOLENOID

ELBOW (USE WITH 13A)
GUN ASSEMBLY
AIRTUBE/FLANGEASM

AR COMNE - #34

AR COME - #44,

GASKET

CONNECTOR (USEWITH 138, 13C)
CADCELL

CONTROL BOX

TIMER, DROPOUT
COVER,CONTROL BOX
ADAPTOR, NOZZL E SUPFPORT
ELECTRODE SUPPORT ASM
ELECTRODE (RH)
ELECTRODE (LH})

OIL PIFEFITTING
DISC/BAFFLE PLATE
CASTSTABILIZER

STAMPED STABILIZER
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Suggested Combustion Chamber Dimensions
Conversion or Upgrading
Chamber Dimensions (In Inches)

Firing Square Round Height Floor
Rate to

|G.H.P] | Width Length Hozzle
085 B.5 85 85 a5 g6
1,00 g ] 10 12% E&
125 10 10 114 12% 58
1.356 10% 10% 1% 12% =]
1,50 1 N 12% 13 &8
1.65 b 1% 13 13% &5
2.00 126 124 T4% 13% =)
2.50 14% 14% 1B 14 T
3.00 164 16% 17% 16 78

FRONT FACE OF HEATING UMIT
INSIDE FACE OF CHAMBER

A
F=— 1 18 ADULSTABLE FLANGE

THE AR TUBE LENGTH (DIM &) Is THE DESTANCE FROM THE FRONT
OF AR TUBE RETAINER FLANGE TC FACE OF AIR CONE
ROTE ADUUISTABLE FLANGE WIDTH.

ELECTRODE
14 GAP

. =
H 1
-t L\— NOEZLE

ELECTAODE ADMUISTMENTS 148" AHEAD
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Notes
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WAYNE COMBUSTION SYSTEMS

B GLASGOW AVE.
FOAT WAYNE, IN 48803

LIMITED WARRANTIES FOR OIL AND
GAS BURNERS, MADE BY WAYNE AND
USED IN RESIDENTIAL INSTALLATIONS

WAYNE COMBUSTION SYSTEMS (*WAYNE") warrants to those who purchase its Ol Burmner Models for resale or
for incorporation into a product of recale, that its bumer i froe from defacts inmatenal and workmarsiep undar por-
mal wse and sarvice for thirty-six (36) monthe from the date of manufaciure. ALL GAS BURNERS manwiactured by
SWAYNE™ will be cimilary warranted for sightean{1B) monthe from date of manuiacture excopt whare oniginal manu-
faciure offars a greater wamanty. (Heference 46 below) THESE LIMITED WARRANTIES DO NOT APPLY UNLESS
THE BURANER COVERED BY IT IS PROPERLY INSTALLED BY A QUALIFIED, COMPETENT TECHMICIAN. WHO
|5 LICENSED WHERE STATE AMND/OR LOCAL CODES PREVAIL, AND WHO 1S EXPERIENCED IN MAKING SUCH
INSTALLATIONS, IN ACCORDANCE WITH NFPA #31 OF THE NATIONAL FIRE PROTECTION ASSOCIATION AND
IN ACCORDANCE WITH ALL LOCAL STATE AND NATIONAL CODES.

Any IN-WARRANTY bumer component which is defective in matenial or workmanship will be sither regaired or

replaced as follows:

1. Fuel units, motors, transformers, gas valves, and confrois should ba retumead toan authorized sanice siafion or
distributor of WAYNE for determination of applicability of this UMITED WARRANTY ac to either repair or
roptacament, wheore said convice etation or distributor iz reaconably available in the customer's locality. The
manufaciurers of bumer components reguiarly publish and distribute listings showing the locations of their netwaork
of sarvice stations. Whana such local serics is NOT availabis for tho bumer componanis described above or othvr
burner pans are involved, these iteme should be retumed, freight prepaid, to WAYNE Service Depariment, BO01
Glazgow Ave, Fort ' Wayne, Indiana 46203,

2. Bumers andior componant{s) datermined to bo coverad under this LIMITED WARRANTY by WAYNE chall ba
repaired or replaced at WAYNE's sole oplion.

3. WAYNE is mot responsible for any labor cost for the removal and replacement of said bumer or burner components
and equipmant associated tharowith.

4. A bumeor z0 repained will then camy the LIMITED WARRANTY equal to the unexpirad poriior of the original
burner LIMITED WARRANTY,

5. If megpection by WAYNE doos NOT disclose any defect coverad by this LIMITED WARRANTY, the burner ar
burner componantie) will be aiher repaired or replaced at the expensa of the customer and WAYNE's reguiar
charges will apply.

6. If the onginal mamufacturer of a bumer component offers a wamanty greater than either of our LIMITED
WARRANTIES described above, then this portion will be added to cur LIMITED WARRBANTY

Thiz LIMITED WARBANTY doas NOT cover producte which have boon damaged as the result of accident, abuse, mis-

uee, neglact, improper installations, improper maintenance or failure to operata in accordance with WAYNE's writtan

instructions.

Thesa LIMITED WARRANTIES do not extand 1o anyvone excopt tha firet purchasar at rofail and only when the bumer

ig in the onginal installation site

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE SHALL BE LIM-

ITED TO THE DURATION OF THE LIMITED EXPRESS WARRANTIES CONTAIMED HEREIN. WAYNE EXPRESS-

LY DISCLAIMS AND EXCLUDES ANY LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL DAMAGES OF ANY

MATURE FOR BREACH OF ANY EXPRESS OR IMPLIED WARRAMNTY.

Some states do not allow limitation on how long an implied wamanty lasis, 2o the above imitation may not apply to yow

Also, some states do not allow the exciusion or limitation of incidental or consequential damages, so the above limita-

fion or exclusion may not apply fo you. WAYNE neither assumes o authorizes any person to azsume for WAYNE any

other fiabilty or obligation in connaction with the cale of thesa products, This warranty gives you cpocific kegal rights,
and you may aiso have other nghts which vary from sfate to state.

16 MSH & MER-DC 22010-003 Rev, C 081D
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WARRANTY
RETURN GOODS POLICY

LIMITED WARRANTY

The Manufacturer warrants its products o be free from defects in material and workmanship for a period of
twelve months from the date of shipment from the factory. The Manufacturer shall not be responsible for any
damage resulting to or caused by its products by reason of installation, improper storage, unauthorized ser-
vice, alteration of the products, neglect or abuse, or use of the product in a manner inconsisient with its design.
The warranty does not extend fo any component parts not manufactured by Manufacturer; however, Manufaciurer's
warranty herein shall not limit any warranties made by manufacturers of component parts which extend to

Buyer.

Claims for defects In material and workmanship shall be made in writing to Manufacturer within ten days of
discovery of defect. Manufaciurer may either send a service representative or have the product returmed to its
factory at Buyer's expense for inspection. Upon notification of defect, Manufacturer will issue a return goods
authorization number to Buyer. The refum goods authorization number must accompany the product returmed.
If judged by the Manufacturer to be defective in material or workmanship, the product will be replaced or
repaired at the option of the Manufacturer, free from all charges except authorized transporation. Buyer shall
be responsible for all maintenance serwvices consisting of lubrication and cleaning of equipment, replacing
expandable parts, making minor adjustments, and performing operating checks, all in accordance with proce-
dures outlined In Manufacturer's maintenance lilerature.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIESAND NO REPRESENTATIONS,
GUARANTEES, CRWARRANTIES, EXPRESS OR IMPLIED, (INCLUDING BUT NOT LIMITED TO AWAR-
BANTY OF MERCHANTABILITY ORFITMNESS FORA PARTICULAR PURPOSE). ARE MADE BY THE MANU-
FACTURER IN CONNECTION WITH THE MANUFACTURE OR SALE OF ITS PRODUCTS. NO EMPLOYEE,
DISTRIBUTOR, OR REPRESENTATIVE IS AUTHORIZED TO.CHANGE THIS WARRANTY ON BEHALF OF
MANUFACTURER.

THE REMEDIES OF BUYER SET FORTH HEREIN ARE EXCLUSIVE AND ARE [N LIEU OF ALL OTHER
REMEDIES. THE LIABILITY OF MANUFACTURER WHETHER IN CONTRACT, TORT, UNDER ANY WAR-
RANTY, OR

OTHERWISE SHALL NOT EXTEND BEYOND ITS OBLIGATION TC REPAIR OR REPLACE, AT ITS OPTION
ANY PRODUCT OR PART FOUND BY MANUFACTURER TO BE DEFECTIVE IN MATERIAL OR WORKMAN-
SHIF. MANUFACTURER SHALL NOT BE LIABLE FOR COST OF INSTALLATION ANDYOR REMOVALOR BE
RESPONSIBLE FOR DIRECT, INDIRECT, SPECIAL OR CONSEQUENTIAL DAMAGES OF ANY NATURE.

GENERAL RETURNS OF MERCHANDISE
1. All returns must be pre-authorized
A. Please call our paris department for an RGA number
E. Please include RGA number on the oulside of box
C. Include any required paper work or special instructions
D. iiems returned without an RGA number will not be accepted
2. All returns are subject to a 20% restock charge.
2. Speclal items are non-returnable
A. Non-stock parts
B. Custom paris
C. lf you are unsure about a parts status when ordering, ask your McLaughlin representative if the
itemn fits on of the above conditions.
lterns must be retumed within thirty days of original order date.
ltems not returned within 30 days from the date of RGA is issued will not be accepted.
The itemi{s) must be in new condition. Usad tem(s) are not returnable.

mmk
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Maintenance Record

DATE

SERVICE PERFORMED
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Notes
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FOR SCHEMATICS SEE: www.mclaughlinunderground
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